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Aims: to assess changes in health related quality of life (HRQoL) following peripheral arterial reconstruction for critical
limb ischaemia (CLI).
Methods: sixty patients with CLI were prospectively evaluated with the Nottingham Health Profile (NHP) before and
3 and 12 months after arterial reconstruction. In addition, at 12 months, patients were asked if their expectations of the
revascularisation had been met and whether they considered the surgical treatment had been worthwhile.
Results: primary amputations and mortality were 5% and 3% and after 12 months 12% and 12% respectively. Three
months after surgery scores on the pain and sleep sections of the NHP had improved significantly (p5 0.05). These
improvements were maintained at 12 months.
Conclusion: revascularisation for CLI improves HRQoL and pre-operative health perceptions are related to surgical
outcome.
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53Introduction
It is generally agreed that critical limb ischaemia (CLI)
seriously impairs quality of life (QOL).1±4 However,
reports on the benefits of revascularisation vary in
their conclusions.5±7
The literature on revascularisation for CLI is par-
ticularly inconsistent. Three prospective studies,1,8±9
and one retrospective study10 using different generic
health status instruments and addressing revascular-
isation for chronic critical ischaemia have shown that
perceived health improves more after successful
revascularisation than after amputation. In contrast,
one retrospective study using the RAND score sug-
gested that there were no differences in perceived
health between patients with patent grafts and those
with post-reconstruction amputations.11
The present paper reports the results of a prospec-
tive observational study with a follow-up period of
twelve months using the Nottingham Health ProfilePlease address all correspondence to: H. Thorsen, Department of
General Practice, University of Copenhagen, Panum Institute,
DK 2200 Copenhagen N.
1078±5884/02/060495  05 $35.00/0 # 2002 Elsevier Science Ltd. A(NHP) in patients undergoing vascular reconstruction
for CLI.
Patients and Methods
A consecutive series of 35 patients without diabetes
mellitus, (20 men, median age 72 [57±91] years) and 25
with diabetes mellitus (17 men, median age 70 [range
48±85] years), scheduled for arterial reconstruction for
CLI were studied. Thirty patients had pain at rest
and 30 (50%) had gangrene or ulceration.12
The outcome measures used were the NHP in addi-
tion to classical endpoints in arterial reconstructions.
Additional questions enquired about the patients'
views on their treatment. The NHP consists of
6 sections: pain, physical mobility, energy level,
sleep, social isolation and emotional reactions. The
instrument was developed in the U.K.13 and has
been adapted for use in Denmark, where it has been
shown to be well accepted by respondents and to
be valid and reliable when tested with groups of
elderly people differing in health status.14±15
The first author interviewed the patients one or
two days before the revascularisation procedure (T1).ll rights reserved.
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package was administered by post. At T3 (12 months
after surgery) all but three of the patients were
visited in their own home. On all three occasions the
patients completed the NHP on their own, outside the
formal interview process. At the pre-surgery inter-
views conducted at the hospital patients were left
alone in a quiet room for half an hour. Patients inter-
viewed at home were given a copy of the NHP and
asked to return it after completion in a reply-paid
envelope. The three participants who could not be
visited at T3 were interviewed by telephone and
received the NHP by post.
At the final visit patients were asked whether
their expectations of the treatment for limb threaten-
ing ischaemia had been met. Those patients who
had undergone post-reconstruction major amput-
ation were also asked whether or not they felt it
had been worthwhile undergoing the limb salvage
surgery.
Ethics and statistics
The study was performed in accordance with the
Helsinki Declaration II and was approved by the
local Ethics Committee. The Wilcoxon matched-pairs
signed-ranks test was used to test change over time
and the Mann±Whitney U-test for comparing subsets
of the sample. For comparison of amputations in
people with and without diabetes, Fisher's exact test
was used. p values less than 0.05 were chosen as the
level of statistical significance.
Results
All but one patient invited to participate in the study
agreed to do so.Table 1. Reconstructive arterial surgery in 60 patients. Results after
Type of
reconstruction
No. Inflow
procedure
Graft
occlusion
Re-do
reconstruction
Profunda-plasty 4 3
Femero-popliteal
(above knee)
14 2 3 2
Femora-popliteal
(below knee)
10 2 1
Femoro-infra-
popliteal
30 4 9 6
Exploration 2
Total 60 9 14 9
Six arterial reconstructions and one amputation in contra-lateral limbs
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The type of vascular reconstructive surgery and com-
plications in the 60 patients entered in the study
are listed in Table 1. In addition to the peripheral
reconstruction, nine patients had an inflow procedure
(iliaco-femoral revascularisation by Dacron graft (2)
or percutaneous transluminal angioplasty (2); axillo-
femoral Dacron graft (1); femoro-femoralis cross over
graft (4)). Eighteen patients had reconstruction
above the knee and 40 patients had reconstruction
with distal anastomosis below the knee. Two patients
requiring an infra-popliteal bypass were found to
be unsuitable for reconstruction due to heavy calcifi-
cation of the crural arteries. One of these died and the
other required major amputation. Nine patients had
early occlusion of the arterial conduit. One had major
amputation and eight had re-do reconstruction. One
of these re-occluded and had major amputation.
Minor amputations for gangrene on the foot were
performed in nine patients. Fourteen patients were
later readmitted for problems with the conduit: five
had graft occlusion; one of these had a new graft
and four had major amputations. Nine patients had
graft stenosis or arterio-venous graft fistula surgically
corrected.
Vascular reconstruction of the contra-lateral leg
Six patients had arterial reconstruction for critical
ischaemia in the contra-lateral leg during the follow
up period, one of these required post-reconstruction
major amputation.
Major amputation
Major amputation was thus performed ipsilaterally in
seven patients (12%) and in the contra-lateral leg in
one patient.12 months.
Graft
stenosis
or
a.v.fistula
Major
amputation
Death Refused to
complete
follow-up
questionnaires
Incomplete
questionnaire
3 1 1
1 1 1
8 5 2 1 1
1 1
8 7 7 2 3
are not included.
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Two patients (3%) died within 30 days or during hos-
pitalisation for the first vascular procedure and five
patients (8%) died later.
Diabetes mellitus
Patients with diabetes mellitus had more foot pro-
blems. Seven of the 25 (28%) had postoperative
minor amputation of gangrenous tissue, versus 2 of
the 35 patients without diabetes (6%) p 0.05. Two
diabetic patients (8%) had leg amputations compared
with 6 (17%) in non-diabetic patients (p4 0.20). One
of the two patients who died within 30 days of
surgery had diabetes as did one of those who died
later.
Follow up
At twelve months follow up 45 of 46 salvaged limbs
had open arterial reconstruction. One had graft
occlusion with pain at rest but the limb was later
salvaged with a new graft.
In-patient hospitalisation periods
Patients were hospitalised for a median period of
two (range 1±14) weeks. Fifty-one (85%) patients
were discharged to their own home and seven (12%)
to other departments, including four patients who
were transferred to rehabilitation departments. Two
patients died prior to discharge. Nine patients were
readmitted to the vascular division once, fifteen
patients twice, four patients three times and three
patients on four occasions.
NHP data
In addition to the seven patients who died, five
patients had to be excluded from the analyses; two
because they refused to complete the follow-up ques-
tionnaires and three because their questionnaires
were inadequately completed. Consequently, ques-
tionnaire data were available from 48 patients.
Scores on the NHP sections at T1, T2 and T3 are
shown in Table 2. There was a statistically significantTable 2. Mean percentages of NHP items affirmed at Times 1 to 3 (
matched-pairs signed rank test).
NHP section T1 (SD) T2 (SD) T3 (SD)
Energy level 53 (35) 47 (37.5) 50 (38.3)
Pain 64 (26) 35.2 (31.0) 33.6 (29.
Emotional reactions 21 (26) 18.3 (24.1) 25.5 (33.
Sleep 45 (35) 25.1 (28.3) 26.3 (30.
Social isolation 17 (27) 14.5 (22.1) 18.4 (29.
Physical mobility 50 (23) 47.8 (30.5) 46.3 (28.decrease in pain level and sleep problems three
months after surgery compared to baseline (T1) and
these improvements were maintained 1 year after sur-
gery. No difference was found in the mobility section
and exclusion of the amputees from the analyses
made no substantial difference to the results obtained.
However, patients undergoing postoperative major
amputation, experienced significantly more pain at
T3 than those with salvaged limbs (p 0.01). Patients
with diabetes had more emotional distress than non-
diabetics (p 0.04) at T1 only. At T2 diabetics had
greater distress in the area of physical mobility
(p 0.01). No differences in NHP scores between the
groups were found at T3.
Additional findings derived from the NHP data:
 patients experiencing successful re-do reconstruc-
tion for graft occlusion or surgical correction of
graft stenosis or arterio-venous fistula did not differ
significantly from those without graft occlusion at
Time 3 (p-values4 0.05 on all sections of the NHP);
 patients who had had a more peripheral graft, i.e.
with the distal anastomosis below the knee, were
significantly more prone to sleep problems at T3
than those with reconstructions above the knee
(p 0.001).
The following transient but statistically significant dif-
ferences were also found:
 younger patients (below median age of 71 years)
had fewer emotional problems (p 0.04) and higher
energy levels at T2 (p 0.04);
 men were more socially isolated than women at
both T1 (p 0.006) and T2 (p 0.04);
 Additional questions. Table 3 shows the baseline
NHP scores for those 46 patients who, 1 year after
surgery, were asked if their expectations of the
surgery had been met. The 15 dissatisfied patients
had greater distress preoperatively in the areas of
emotional reactions, social isolation and energy
level. This group included eight who hadn 48) and associated significance of changes in score (Wilcoxon
Probability of
change T1/T2
Probability of
change T1/T3
Probability of
change T2/T3
ns ns ns
5) 50.005 50.05 ns
2) ns ns ns
9) 50.05 50.05 ns
0) ns ns ns
3) ns ns ns
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Table 3. Mean percentage (SD) of NHP items affirmed at Time 1
by patients reporting their expectations of surgery to be met or
unmet (Mann±Whitney U-test).
NHP section Expectations
unmet
(n 15)
Expectations
met
(n 31)
Probability
Energy level 69 (36) 47.0 (29.5) 50.05
Pain 76 (26) 62.5 (22.8) ns
Emotional reactions 33 (33) 15.8 (19.6) 0.05
Sleep 54.6 (30.8) 42.6 (35.7) ns
Social isolation 25.4 (31.0) 8.4 (17.0) 50.05
Physical mobility 41.6 (25.8) 50.4 (22.0) ns
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sions, one with graft occlusion and pain on rest
waiting for a new revascularisation, two with
unhealed leg ulcers and another with painful dia-
betic peripheral neuropathy. No cause was recorded
for three of the dissatisfied patients.
There was no statistical association between
preoperative co-morbidity and whether or not
patients had their expectations of surgery met. Thus
the poor self-rated health in the 15 dissatisfied
patients could not be explained by the presence of
diabetes, pulmonary-, cardiac- or hypertensive dis-
ease, rheumatoid arthritis or other disorders. On the
contrary, patients in the group who had had their
expectations met experienced overall twice as many
of these co-morbidity factors. This analysis suggests
that preoperative poor perceived health is an inde-
pendent predictor of graft occlusion and amputation.
Despite their lack of satisfaction, the eight patients
who had had a post-reconstructive major amputation
all reported that the attempt to save the leg had been
worthwhile.
Discussion
The present study using the widely evaluated
NHP with an approved translation into Danish
confirms that health perceptions improve with
revascularisation.5±10 The patients reported fewer pro-
blems associated with pain and sleep three months
after surgery and these improvements were sustained
at 12 months. Other investigators have found
improvements in mobility,6±7,10 but qualitative and
quantitative comparison of findings with those from
previous literature are difficult due to the different
outcome instruments employed.
The 60 patients in the present series underwent
102 (mean 1.7) surgical procedures during the first
year, a rate similar to that found in other reports of
aggressive revascularisation.16±18 Such a strategyEur J Vasc Endovasc Surg Vol 23, June 2002seems to be justified, since a reduction in major
amputations in diabetics of 75% and in non-diabetics
of 60% has been obtained.19 However, repeated surgi-
cal interventions might be expected to have a major
negative impact on health status. Only one retrospect-
ive study has examined secondary procedures and
these were found not to affect patients' perceived
health adversely.9 The present prospective study
using the validated NHP confirms these results.
In the present study all patients who experienced
post-reconstructive major amputation felt similarly
that the attempt at leg salvage had been worthwhile.
These results support an aggressive reconstructive
strategy to avoid leg amputation.9,10,20
The value of health status measures in predicting
the outcome of vascular surgery has been addressed
previously. Gibbons7 demonstrated that patients'
perceptions of good functioning and well-being at
baseline were predictive of satisfactory functioning
and well-being following revascularisation for
critical ischaemia. Similarly, Klevsgaard et al.6 found
that improvement in HRQoL was associated with
the patients' sense of coherence, a scale proposed
by Antonovsky21 and used in combination with
the NHP. In the present study, patients whose ex-
pectations were unmet had poor NHP scores pre-
operatively. Since this group contained all the patients
who experienced post-reconstruction amputation or
graft occlusion waiting for re-do reconstruction, it
appears that there is a relation between poor pre-
operative perceived health and surgical outcome.22±26
In the present study the poor pre-operative
perceived health status exhibited by the dis-
satisfied patients (including all patients with post-
reconstructive major amputation) could not be
explained by clinical factors. A further study of this
important area is clearly required.27
In conclusion, arterial revascularisation for CLI is
justified both in terms of limb salvage and HRQoL.
Repeated surgical interventions to maintain patency
of the arterial conduit do not influence unfavorably
the long term self-rated health status. The results,
moreover, suggest that graft occlusion with major
amputation is related to poor pre-operative HRQoL.
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